In 2010 the Beijing Municipal Government promulgated a policy aimed at improving the quality of life and subjective well-being of elderly residents that included a component focused on mental health.
Introduction
As the population ages, the health and well-being of the elderly will become an increasingly important issue for families, for health care providers, and for medical insurance systems. [1] In 2010 the Beijing Municipal Government developed a nine-point agenda for the support of the elderly and the disabled [2] that included a component on geriatric mental health. Evaluating this program will require ongoing assessment of the quality of life of Beijing's elderly that includes both objective measures of physical and mental health and subjective measures of individuals' satisfaction with their quality of life. 'Subjective well-being' is a person's overall evaluation of their quality of life based on their assessment of different aspects of their lives including the physical environment, familial relationships, economic conditions and so forth; such assessments are subjective, comprehensive, and relatively stable. [3] The current study aims to assess subjective well-being in a representative sample of Beijing's elderly. 
Participants
The identification of participants in the survey is shown in Figure 1 . A stratified random cluster sample of community-dwelling residents 60 to 80 years of age from seven neighborhoods of Xi Cheng District in Beijing was identified. Xi Cheng District is one of the two innercity districts of Beijing; it has a total population of 1.2 million individuals. Potential subjects were invited to the local community center or, if they did not come to the community center, visited in their homes by research assistants. In total, 2342 individuals who did not have an obvious mental illness and who provided written informed consent to participate in the survey were administered the survey instruments. The study was approved by the institutional ethics board of the Bureau of Health of Xi Cheng District of Beijing.
Measurement tools
A detailed demographic and life style questionnaire designed for the study included the following selfcompletion items: gender, age, marital status, education level, employment status, type of household, quality of family relationships, type of housing, level of personal income, type of health insurance, manner of retirement, attitude towards retirement, adjustment to retirement, number of leisure activities over the prior week (including watching television, singing and dancing, reading, playing cards, watching movies, having a pet, calligraphy, stamp collection), self-reported temperament (on an introversion-extroversion dimension), self-report of ability to regulate one's own emotions, smoking history, drinking history, and regularity of exercise ('regular exercise' was coded as present if the respondent reported at least 30 minutes of exercise twice a week). Among the 2342 respondents, 108 (4.6%) reported that they were currently employed full-time; most of these respondents had not previously retired so they did not complete the questions about retirement.
The Memorial University of Newfoundland Scale of Happiness (MUNSH) [4] was used to assess respondents' subjective level of well-being over the prior couple of months. (For the purposes of the current study we equate 'subjective well-being' to 'happiness' as assessed by the MUNSH.) This is a 24-item, self-completion scale with 'yes' or 'no' responses that includes five items measuring positive attitudes (PA), five items measuring negative attitudes (NA), seven items measuring positive experiences (PE), and seven items measuring negative experiences (NE). Each 'positive' response is scored as '1' and each negative response is scored as '-1', but when computing the subscale scores and total scale score these are converted to a positive range so the range of values for the PA and NA subscales scores are 0-10, the range for the PE and NE subscales scores are 0-14, and the range for the total scale score is 0-48. A total score of 32 or above is considered a high level of happiness. For the Chinese version of the MUNSH, the test-retest reliability of the total score (using Spearman's correlation coefficient) is 0.87 and the internal validity of the 25 items in the full scale (using alpha) is 0.76. [5] The Social Support Rating Scale (SSRS) [4] was developed by Xiao and colleagues by adapting international scales to reflect levels of social support in China. The scale has 10 self-report items and generates four separate scores: a total score, an objective support score, a subjective (perceived) support score, and a utilization of social support score. A total score of less than 33 signifies low social support; a score of 33 to 45 signifies moderate social support; and a score over 45 signifies high social support. The internal validity of the three subscales is good (alpha=0.83-0.85), but the overall internal reliability of the full scale is only fair (alpha=0.69); the test-retest reliability of the total scale score is excellent (ICC=0.92). [6] The Self-rating Anxiety Scale (SAS) [4] contains 20 items and has four subscale scores. An SAS standard score of 50 or higher denotes a high level of anxiety. [7] The internal reliability (alpha) of the Chinese version of the SAS is 0.93 and the validity (correlation with the Global Assessment Scale) is 0.71. The 20-item Self-rating Depression Scale (SDS) [4] was created by the Duke University School of Medicine in 1965. The Chinese version has an internal reliability (split-half correlation) of 0.92 and a validity (correlation with the Hamilton Depression Rating Scale) of 0.84 [4] ; a score of 53 or higher denotes a high level of depression.
The questionnaires were all self-completion instruments, but for a small number of participants who were illiterate or otherwise unable to complete the questionnaires, the interviewer read the items to the respondent. On average the full battery of questionnaires took 40 minutes to complete.
Statistical methods
Fox Pro 6.0 software was used to build a database and SPSS 13.0 software was used to perform the statistical analysis. The relationship of the overall level of happiness to other variables was assessed using t-tests, ANOVA, and multiple linear regression models. When the level of happiness was significantly different across multiple subgroups, multiple comparison tests were conducted using the Tukey test. Spearman's rank correlation coefficients were used to assess the relationship of the total happiness score and the four happiness subscale scores (PA, NA, PE and NE) with the level of social support, the level of anxiety symptoms, the level of depressive symptoms, and with other continuous measures.
Five two-step linear regression analyses were conducted with the overall happiness score on the MUNSH and each of the four subscale scores as the dependent variables. In the first step, nine independent variables were forced into the model: gender, age, education (8 levels), income (8 levels), marital status (currently married vs. other), family relationships (selfrated as 'poor' vs. other), social support (SSRS total score), anxiety (SAS total score), and depression (SDS total score). In the second step, other variables that were significant in the univariate analysis (Table 1) were entered by backward stepwise regression, so they needed to be independently related to the dependent variable to be retained in the model. Variables considered in the second step included exercise (regular exercise vs. other), current alcohol use, current smoking, frequency of leisure activities (3 levels), self-reported extroverted personality (3 levels), self-reported ability to regulate mood (3 levels), medical insurance (regular governmentbased insurance vs. other), home ownership, type of household (parents plus children vs. other), willingness to retire at the government-mandated age, age of retirement (at mandated age vs. other), adjustment to retirement (3 levels), current employment status (still in full employment vs. other), and profession (factory worker vs. other). In the linear regression analysis all ranked variables were treated as continuous variables. A total of 2242 cases were considered in the analyses after removal of cases with missing data.
Results

Characteristics of the sample
The 2342 respondents included 1067 (45.6%) males and 1275 (54.4%) females who had a mean (sd) age of 67.8 (4.9) years. Among them, 2135 (91.2%) were of Han ethnicity, 2036 (86.9%) were currently married, 1180 (50.4%) had completed high school, 1945 (83.0%) owned their own home, 369 (15.8%) had a personal monthly income of 3000 renminbi ($480) or greater, and 2085 (89.0%) reported that their family relationships were 'good'.
Among the participants, 423 (18.1%) rated their social support as 'poor' (SSRS score <33), 201 (8.6%) had a high level of depressive symptoms (standardized SDS score ≥53), and 126 (5.3%) had a high level of anxiety symptoms (standardized SAS score ≥50). The mean (sd) score of the MUNSH was 36.0 (9.0) and the mean scores of the positive factor (PA), negative factor (NA), positive experience (PE), and negative experience (NE) subscales were 29.9 (2.8), 25.4 (2.3), 34.0 (3.5), and 26.4 (3.0), respectively. In total 1616 (69.0%) respondents had a total MUNSH score of 32 or higher, indicating that they had a high level of happiness with their current situation.
Univariate relationship of level of happiness with demographic and other factors
The relationship of the total happiness score and of the four subscale scores to the demographic and other characteristics of the respondents is shown in Table 1 . The results for the total score and those for the four subscale scores varied in specific details but were generally consistent with each other. High reported overall happiness and strong positive MUNSH, Memorial University of Newfoundland Scale of Happiness; SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale; SSRS, Social Support Rating Scale attitudes and experiences were associated with higher educational attainment, higher personal income, having government-sponsored health insurance, self-reports of good family relationships, being extroverted, being able to regulate one's mood, and regular exercise. Low reported overall happiness and strong negative attitudes and experiences were associated with divorce, being an agricultural laborer (i.e., farmer), living in a multiplefamily household, living in government-supported low-rental housing, being currently still in fulltime employment, being a previous drinker, and self-reported depression, anxiety and poor adjustment to retirement. Gender, attitude about retirement and smoking history were not strongly associated with level of happiness.
The correlation of the total happiness score and the four happiness subscale scores with SDS, SAS, SSRS, age, education, and income are shown in Table 2 . The measures of happiness were all strongly correlated with the level of depression and the level of anxiety (absolute value of all r s ≥0.30). The five measures of happiness were only moderately correlated with the overall social support measure (absolute value of all r s ≥0.17 and ≤0.30). And the correlations of happiness with income, age, and level of education -despite being statistically significant because of the large sample size -were all relatively weak (absolute value of all r s <0.20). The absolute value of the correlations of the four MUNSH subscale scores with each other ranged from 0.29 to 0.60 (average of six correlations=0.44).
Multivariate analyses
The multivariate linear regression results for the total MUNSH happiness score are shown in Table 3 . The self-reported level of depression was, by far, most closely associated with the overall self-reported level of happiness. Other important factors were the selfreported level of anxiety, social support, income level, family relationships, self-regulation of emotion, and regular exercise. Less important (but still statistically significant) factors included retiring at the governmentmandated age for retirement and the number of leisure activities. Interestingly, marital status, gender, age and educational level were not independently associated with the overall level of happiness. The adjusted R 2 for the model was 0.383, indicating that the 13 variables included in the model account for 38% of the variance in overall happiness. Table 4 shows the results of the multivariate linear regression analyses for each of the four subscales of the MUNSH, only showing the independent variables that were statistically significant. The level of depression (SDS total score) and level of anxiety (SAS total score) were significant factors in all four models. Three other factors appeared in three of the four models: level of social support (not in the model for negative attitudes); self-report of poor family relationships (not in the model for positive attitudes); and regular exercise (not in the model for positive attitudes). Not having governmentbased health insurance and not owning one's own home were significantly related to negative attitudes and to negative experiences. All the other statistically significant independent variables were only included in one of the four regression models. The adjusted R 2 for the four models ranged from 0.160 to 0.274. 
MUNSH, Memorial University of Newfoundland Scale of Happiness; SSRS, Social Support Rating Scale; SDS, Self-rating Depression Scale; SAS, Self-rating Anxiety Scale 4. Discussion
Main findings
This cross-sectional study in a representative sample of 2342 elderly residents from Xi Cheng District in Beijing found that both psychological and social factors are closely associated with subjective well-being as assessed by the Memorial University of Newfoundland Scale of Happiness (MUNSH). Only a minority of respondents (8.6%) reported high levels of depression, but the level of depressive symptoms was, nevertheless, the factor most strongly associated with subjective well-being. Similarly, an even smaller proportion of respondents (5.3%) reported high levels of anxiety, but the level of anxiety was also strongly associated with subjective well-being. The other factors that were most consistently associated with overall well-being and the four components of well-being assessed by the MUNSH (Positive Attitude, Negative Attitude, Positive Experience, and Negative Experience) were social support, self-reports of the quality of family relationships, and regular exercise.
Other factors associated with overall subjective wellbeing (but not necessarily with the four components of well-being) include personal income, self-report of ability to regulate mood, retirement at the governmentspecified age, and the number of regular leisure activities. Somewhat surprisingly, after adjustment for the other factors, gender, age, marital status and level of education were not significantly related to subjective well-being.
Our findings are broadly consistent with previous studies from other countries [8] [9] [10] [11] which find that elderly community members' level of happiness is related to their mental health, relationships with relatives, income, physical activity level, and leisure activities, but not related to gender or marital status. Our findings also confirm those of other studies in China that report that subjective well-being is related to psychological health, [12] income level, [13, 14] social support (particularly from family members), [15] [16] [17] physical activity, [18] and leisure activities. [19] However, our study did not confirm a previous study from China [13] which found that widows and widowers had much poorer subjective well-being.
Given the importance of government-mandated retirement in China, we developed three variables to assess the role of retirement on subjective well-being: respondents' attitude about the government-mandated retirement age, respondent's actual retirement age (at the government-mandated age or not), and respondents' self-reported adjustment to retirement. Retiring at the mandated age was independently related to overall happiness score and to the Positive Experience subscale score but neither of the other two variables was independently related to any of the happiness measures. Self-reported adjustment to retirement was related to subjective well-being in the univariate analysis but it no longer remained significant after adjustment for other variables in the multivariate analyses. Further work will be needed to develop more sensitive measures of the effect of retirement on elderly individuals.
The four subscales of the MUNSH were moderately to highly correlated (absolute values of r s ranged 0.29 to 0.60). The univariate analysis found several differences in the variables associated with each of the four subscales, but the multivariate analysis found that depressive and anxiety symptoms were independent predictors of all four subscales scores and that social support, selfreport of family functioning, and participating in regular exercise were predictors of three of the four subscale scores. Each subscale also had some unique predictors in the multivariate models, but the overall impression is that the association networks of the four subscales are more similar than different. Further work, preferably in prospective studies, will be needed to reassess the independence of the constructs assessed by the subscales and to determine whether there is 'added value' to separating the total happiness score into the four component scores.
Limitations
There are several issues that need to be considered when interpreting these results. a) Xi Cheng District is one of the most economically developed of the 14 districts and 2 counties in the Beijing Municipality so, despite being quite representative of the Xi Cheng District, the results may not apply to other parts of Beijing or to other parts of urban China. b) Personal income, particularly for retirees, does not necessarily reflect the living standard of the individual, which may be more directly influenced by overall family income (including support from children). In the future it would be helpful to measure per capita family income and use that as the proxy for the living standard of the individual. c) Several of the key variables assessed in this study (including respondents' attitude to retirement, self-report of the quality of family relationships, temperament, regulation of mood and so forth) are obtained from a questionnaire developed by the authors that is of unknown reliability and validity. The ability of this instrument to reliably assess these phenomena needs to be formally assessed.
d) The exclusion of 100 respondents -most of whom were in fulltime employment at the time of the survey -from the multivariate analyses may have biased the results. e) The study relies on the validity of the MUNSH in this elderly urban sample but the previous assessment of the reliability and validity of this scale in China was more than a decade ago and involved a different type of respondent. It will be important to reassess this scale's reliability and validity in elderly urban residents before using it to monitor changes in well-being before and after specific community interventions. f) Finally, this is a cross-sectional study so the relationships identified between subjective well-being and the other variables are only associations; no inferences can be made about the causal direction of these associations.
Significance
Increasing life-expectancy and the one-childper-family policy in urban China have resulted in an accelerated rate of aging of the urban population. This sudden graying of urban China combined with a relatively young government-mandated urban retirement age (50 to 55 in females and 60 in males) is resulting in an unexpectedly rapid increase in the numbers of idle elderly. Ensuring the quality of life and well-being of this rapidly expanding segment of the population has become a major focus of the government's social welfare programs. But given the complexity of the factors involved and the ever-changing environment in which these factors operate, designing evidence-based interventions to achieve this goal is a major scientific challenge.
The close association between well-being and psychological symptoms of depression and anxiety found in this study suggest that directly treating depression and anxiety would be an appropriate target for programs aimed at improving the quality of life and well-being of the elderly. But only a small minority of respondents had depressive or anxiety symptoms that were severe enough to merit clinical intervention, so this type of intervention would not benefit most community members. Moreover, given the crosssectional nature of the study, it is possible that the depressive and anxiety symptoms were the result (not the cause) of a low quality of life or of underlying social problems, so treating the psychological symptoms may not address the main problems. Other potential targets for intervention suggested by the study include the expansion of social support networks, reducing intrafamily stresses, improving emotional self-regulation, encouraging regular exercise and expanding the range of leisure activities.
However, the development and testing of specific interventions aimed at improving the well-being of elderly urban residents must wait until well-designed prospective studies clarify the complex causal pathways 
